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The en paz.ment a work on the determicaticr: of .lLitation of atoms

by .actronic im.-act and by atomic impact was ,onfi iel to electron-helium

end haliun-hliumw. impacts.

Rathe= titewsive excitation naenure nts . re -a le o six fmliea

of 'eli-.1 ene:gy !ovels studied by the € err.Lon )f radiation from

thLen we're:

F~md~lyPrinciple uf:nt~x -
Number, r.

Singlat S 4, 5, 6
Singlet P 3, 4
singlat D 4, 5, 6
Triplet S 4. 5
Triplet 2 3
TripleL D 3, 4, 5, 6

Thesoe masurcnts of apparent excitttion orosj 3section were made

wit3 eliatroni of caeraies varied from 0 to 50C ele :ton volts. pressures

ranyad frcn I x 10 - 3 Torr. to 2 x 10 "1 Tore. f( th i .ore intense ines

and down to '0 - 2 Tort. ior the weaker liaes. the mia urmeents made at

the lover preisurec yield data on the excitatlrn of h.lium by electron

impact while -the data at the high prossurea gi,. e i if )rm.ion on collision

cross section3 of excited stom wlth neutral a.= A n addition to infor-

mation ca electron-atom collision cross sectiors.

Results of excitation to the 41D, 33D, and 43D o'aten are printed

in THR PYS8ICAL REVIEW 1.2, 1749-1753 (Nov. 15, 196:). This article describcs

the interesting features and processes of transfer of excitation from

the singlet P states to the singlet D and triplet D states via the I states.



A'not her tranifer ,'t,-.Lwe10n showin3 t?8cw fer Ln:,tb tr 4plet P sae

f:o.the ciaglat ED aatct: was presente-4 el; the Unaeo is glectronics

G( :rL:! -2 t Boulder, Colornio o3~ Cccober 10-12, 1962, paper J-1.

A 3c.cond rx.Uicatian entitled "Syztem for Proce.---Tne2 a-d Re irding

Ea io.tion- Vunction. Data" appeared in THE RIVI4EW OF WIEWI~FIC Y)EMOM~2S

3, #089-1094 (Oct. 1962). This p--pe-. detscribus i.n detn-ZU the now automa-

.;:Lo : mte ead recording 3yetsm utted i.the a1ysis ol- the

*z=-xtatiun J:,te. Tiha nm.. astem ii c3.3atle oi jrdt:ing data faster and

c.E tottc-i: 7t1-ity tliz- tie older w-%nual t.athot!. Nuctianertoe, it: has

al1crwcl us ',*, txt4?nn our measuremt to mnry c.~levils uhich pre-

vl-i3--ly wpre inac easaole due to tieir Lou, intonr-ity light yield. As

-' *tu on tLese ~v1 becoms mare co1rpletc. they will be publ.ished

A mt.thod foz tNo calcultion Af itiol-antic aros* i ecl--on for an

electron-p-tom. collision tinder nar- resonrce ooxiditior has been developed.

7;y % .c'nr of the stuada-cd partia-wxave. metcd, 1-he 9 hicedingar equation

can e reduced to ni aeri-ns of pairT wise o~pddifleiewial equations.

The,;e coupled equaitions aire iolved by eni Itevrx::i-e piocedure using the

.-o1ktiori of the co--icespoai.g exact-resorace p---oblc as the ze-ro-th

ocd~ r app7rodmztion. This method has been appl--ed to the calculation of

trarsitions of the Zype uS--)nP (4S -0). In %;he cave of 2lS-. 21?

and S-, 2z3P transitions in fie atoms, the part:.nl crs sections cSlCU-

iated, by thisa metho4 approach those of Born approimu.tion for,,$ > 12,
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but are appreciobly smaller for .9 less then 9.

Analysis of the population of the 41) and 43 D crtates due to colli-

sionrl excLtatica transfer from the naP via the a? ,tnte8 have been usda.

The atom-atom collision crams sections wore calculated by applying

Stueckelburg' a method in the eae manner as our Previous work [TA& and

Fow: .er, &n. rhys. 15, 461 (1961)]- The results of the theoretical

enajysia of the population of the 41D and 43D oate, agree well with

the a p-rnento value and provide strong support tc. the multiple state

transfwr procoza. Thie work has boom published in the IIIC*L U11

along wi h the ezprimental findings (sea the prevLoui section).

GUOUMA2 STT3DE14TS OMO

1. Durigg the year two men working on the project of eocitation

geanurewnts ccmleted the requirements ror the X.S. degree In Pbysics.

Nr. Harol.d West is now working as a research phbsicist with Minneapolis

Honaywall Regulator Company, Minneapolis, Minnesota. 2b. Richard L. State'

the second graduate, is omployed by Autonetic*, Divs.s.oa of North Arican

Aviition, Inc., Doney, California.

2, Three phy3ics graduate students ate, cu 'ently engaged in the

exparimneatal research work. They are Mr. Frank 'Xill.er end Mr. Ray Sim,

Ph.1) candidates and Mr. Ronald L. lassik, an M.S. candidate. All ae

ene geatlc men devoted to their research and acadenic poals.

3. Mr. Lial Lane has been working on the theoretical aspect of

thi. project. Mr. Lane received His M.S. degree in June 1962 and is

currently working toward his Ph.D. degree. His M.S. thesis deals with

the problem of electron-tom inelastic collision under new-resonanoe
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7untio Doc" Ray. Set. Inetr. 22, 1089 (1962).

2~. 0:. C. ~T~n c'.n R. M. St. John, "Collii4ona1 Eircitrit:.on Transfer to
,.he 411) State in Helium by Multiple Stzate Kechinta.u",, 1'hys. Rev. 128
W749 (1.962).

3. j,. H. St. jolin, "A System for Processing ad 7lecrding Excitation
7tmtLoi Dcta", n paper preeented In the Awicvicarn Physical Society

rivaeting, £obruary 23-24, 1962, Austin, Taa; abstraoct published in
'Il1. -Am. Phyn. Soc. 11 Z, 115 (1962).

. C. U~n and V. M. St. John, "lco11ia:iozo1 &:citction Tranafer to
One 41D Stnte in Htelium", a paper prexantod at tthe 15th ganital
Caso=n 3lcetronics Conference, Octobnr 10-12, 1!:62, Boulder, Colorado.

5. R~. K. St. John --ad C, C. Lin, "Pressure Dependence of fecitation
Rmiorno of Tri.o1et S and P States in Relitzrn", v-paper presented at
the 1.5h Annual aseous Electronics Conference, Cctobsr 10-12,, 1962,
Y.Oulder, Co lorado.

6. 1:. F. Ione cud C. C. LIa, "Cross suctiols for 1cstic Collisions
vuder Vaoar-Reazcnunce Condition - 2S-2P Tranzitiova inL He by Electron
izrpat", a paper presented at the 1IRL Annual Gssecus Electronics
Conference, Occcber 10-12, 1962, Boule, Colorveo.


